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HISTOPLASMOSIS AND LYMPHOBLASTOMA*
ARE THESE DISEASES RELATED?
EDWARD P. CAWLEY, M.D. AND ARTHUR C. CURTIS, M.D.
Histoplasmosis has been a medical rarity until recent years. Among 88
clinical cases (1) of the disease, however, four have been found in which a con-
comitant lymphoblastoma existed. Such an incidence suggests the possibility
of a relationship between them, and this hypothesis is bolstered by a study of the
four cases and brief review of the essential features of both disorders.
ABSTRACTS OF THE FOUR CASES WITH COEXISTENT HISTOPLASMOSIS AND
LYMPHOBLASTOMA
The first of these was reported by Riehl (2) from Vienna in 1925. The patient
had had a cutaneous eruption at intervals for seven years before being hospi-
talized in August 1922, and subsequently had complained of gastrointestinal
disturbances, including obstipation and tympanites. Physical examination
showed a widespread efflorescence consisting of discrete and confluent, brown
to violet colored papules and nodules of varying size. There were plum-sized
submaxillary and inguinal lymphnodes, enlarged liver and spleen and evidence of
consolidation at the base of the left lung. Laboratory studies showed a white
blood cell count which varied between 8,000 and 24,000 and included abnormal
forms, a red blood cell count consistently in the neighborhood of three million
and albuminuria. Clinical diagnoses of leukemia and leukemia metaplasia of
the pleura and kidneys were made, but the exact nature of the skin eruption
remained in doubt. Before death in November 1922, the larger nodules on the
chest became ulcerated. Recorded autopsy findings were a grayish-red color
of the bone marrow, marked enlargement of the spleen and liver, verrucous en-
docarditis and multiple, firm, indurated lesions of the skin. Several of the latter
were excised for pathologic examination. The only microscopic features de-
scribed were concerned with the skin. In many of the cutaneous lesions were
large cells, each containing numerous small round bodies surrounded by a capsule.
Riehi noted a resemblance to leishmaniasis but interpreted the findings as an
example of blastomycosis of the type described by Buschke. In addition there
was a dense round cell infiltrate of the middle corium and about some of the blood
vessels. The author expressed the opinion that leukemia may have predisposed
to the fungous infection.
Williams and Cromartie (3) recorded the second case from Tennessee in 1940.
This patient was a 56 year old white farmer who had noticed lymphadenopathy
two years before admission to the hospital and had subsequently developed
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weight loss, shortness of breath, ankle edema, occasional bouts of fever and sore
throat. Physical examination at the time of admission revealed marked en-
largement of all palpable lymph nodes, redness and ulceration of the pharynx,
evidence of pulmonary pathology and enlarged liver and spleen. Laboratory
studies showed a red blood cell count of 3,820,0i0, hemoglobin 11.6 grams, and a
white blood cell count of 12,100 with 29% polymorphonuclear neutrophils and
71% adult type lymphocytes. The clinical impression was some form of malig-
nant lymphoma. The patient died after seven days in the hospital. Micro-
scopic study of autopsy material revealed H. capsulatum in lymph nodes,
in the submucosa underlying the pharyngeal ulcers and in the epiglottis. In
addition the lymph nodes showed evidence of chronic lymphatic leukemia, as
did also the spleen, liver, bone marrow, adrenals and kidneys. Attempts to
culture H. capsulatum were not made until 48 hours after autopsy and were not
successful. These authors believed that chronic lymphatic leukemia was the
primary disease and the infection with H. capsulatum coincidental.
In 1945, Parsons and Zarafonetis (4) described a case encountered by Steiner
and Cannon at the University of Chicago. The patient was a 56-year old white
male who became ill in 1939, with abdominal pain, anorexia, vomiting, loss of
weight, dyspnea, lymphadenopathy and a mass in the abdomen. A diagnosis
of Hodgkin's disease was made after microscopic study of an inguinal lymph
node in January 1940. Other laboratory studies showed a mild anemia, severe
terminal leukopenia and 5 to 7% eosinophils in the peripheral blood. The
patient died in September 1940, and microscopic study of autopsy material re-
vealed typical lesions of Hodgkin's disease involving the abdominal lymph nodes,
spleen, liver and bone marrow, as well as lesions of histoplasmosis in peripheral
and visceral lymph nodes, lungs, liver, spleen and bone marrow. In the bone
marrow, these lesions were sometimes intermixed. The authors ask: "Did
Hodgkin's disease, a disease in which cells of the reticuloendothelial system be-
come malignant, predispose this man to histoplasmosis, a disease which is char-
acterized by parasitization of the cells of the reticuloendothelial system by the
yeast-like form of the fungus H. capsulatum?"
Miller, Keddie, Johnstone and Bostick (1) reported in 1947, the case of a 37-
year old laborer who first noticed a swelling on the left side of his neck in 1937.
Biopsy of a cervical node in 1938 resulted in the diagnosis of Hodgkin's disease,
and the patient was subsequently given roentgen ray therapy. In 1942, he had
an episode of chills, fever and abdominal pain followed by weight loss, and in
1943, a nodule which subsequently ulcerated, appeared in the center of the
tongue. Biopsy and culture of this lesion revealed H. capsulatum. The organ-
ism was also found subsequently in an axillary lymph node. The usual labora-
tory examinations gave essentially normal results. The patient died in June
1944, and was found to have histoplasmosis of the tongue, cervical and axillary
lymph nodes and Hodgkin's disease involving the cervical lymph nodes, spleen
and liver, as well as disseminated miliary tuberculosis. These authors note as
have others, that histoplasmosis may simulate Hodgkin's disease microscopically.
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THE PRESENT STATUS OF HISTOPLASMOSIS AND THE LYMPHOBLASTOMAS
HISTOPLASMOSIS
Believed by Darling, its discoverer, to be a rare and exotic protozoan (5)'
Histoplasma capsulatum has subsequently been demonstrated to be a fungus of
world wide distribution (6). Histoplasmosis, the disease caused by this organism,
is the only fungous infection which involves the reticuloendothelial system pri-
marily, the causative agent being found in the macrophages as a round, en-
capsulated, yeast-like body with an average diameter of three microns. The
organism may be identified at times on direct examination of peripheral blood
smears (4), sputum (7) and material obtained by aspiration of the spleen, lymph
nodes or sternal marrow, although microscopic study of biopsy specimens is most
satisfactory (8).
H. capsulatum grows on Sabouraud's medium at room temperature as a white,
fluffy aerial mycelium. On blood agar in sealed tubes incubated at 37° C. the
organism produces small, compact, yeast-like colonies. Culture mounts from
old colonies grown on Sabouraud's medium reveal the characteristic, large (7.5 to
15 microns in diameter) tuberculate chlamydospores, the morphology of which
is suggestive of miniature sea mines, while mounts from blood agar colonies show
yeast-like bodies comparable to those which are found in tissues.
In addition to cultures, direct examination of suspected material and micro-
scopic study of biopsy specimens, the histoplasmin skin test is sometimes em-
ployed as a diagnostic aid, although its specificity is questionable (8).
The clinical manifestations of histoplasmosis are protean and may consist
of fever, anemia, leukopenia, splenomegaly, emaciation and chronicity, listed by
Darling as cardinal diagnostic landmarks. In addition there may be persistent
cutaneous ulcers, granulomatous and destructive mucosal lesions and varied
gastro-intestinal, pulmonary, renal and adrenal signs and symptoms. Lym-
phadenopathy is frequent and may mimic lymphoblastoma (8).
The usual course of systemic histoplasmosis is a progressive one and available
methods of treatment have done little to modify the grave outlook. A few cases
of apparent recovery have been recorded, however. Several authors have ad-
vanced the concept of subclinical infections with histoplasmosis as an explanation
for the high percentage of persons demonstrating a positive skin test with no
demonstrable evidence of the disease in an active form (7).
It is of some interest that a majority of fatal cases of histoplasmosis have em-
anated from the central portion of the United States (8). The simultaneous oc-
currence of histoplasmosis and tuberculosis in numerous reported cases of the
former has been noted (8), but the significance of this observation is not yet
entirely clear.
THE LYMPHOBLASTOMAS
The conditions now generally classed as lymphoblastomas are mycosis fungo-
ides, Hodgkin's disease, the various types of leukemia and lymphosarcoma (9).
There is probably not another group of diseases about which has centered more
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difference of opinion regarding terminology and the interpretation of clinical
and pathologic findings. Most authors concede them to be diseases of the retic-
uloendothelial system, but their exact etiology remains in doubt. Hodgkin's
disease has been variously regarded as an atypical form of tuberculosis, an in-
fectious granulorna of unknown origin, a neoplasm and a transitional form be-
tween a granuloma and a malignancy (10). Others of the group have been
similarly designated. The most popular view at present is that they are neo-
plastic diseases.
Clinical manifestations of the lymphoblastomas are varied and the onset often
insidious, with vague symptoms, such as ease of fatigue, weakness and loss of
weight. Physical examination may reveal enlarged lymph nodes, hepato- and
splenomegaly, a multiform efflorescence and other suggestive findings. Derma-
tologic manifestations sometimes antedate other evidence of the disorder by
months or years, and one of the group, mycosis fungoides, is essentially a disease
of the integument. The cutaneous lesions have been conveniently divided into
non-specific, or toxic reactions, and specific or neoplastic infiltrations of the skin
(9).
Physical examination and laboratory investigations, especially the micro-
scopic study of biopsy specimens, blood smears and material aspirated from the
sternum, lymph nodes and spleen are most helpful in making the diagnosis of
lymphoblastoma. It is not always possible, however, despite careful search
utilizing every available means, to make a positive diagnosis as to the exact
type of lymphoblastoma present, and as has been pointed out (11, 12), clinical
mutations may occur between the various types of lymphoblastomas.
The diseases included in this group are almost invariably fatal, although ap-
parent cases of recovery have been recorded. An accurate prognosis as to prob-
able duration is seldom possible, some patients living for many years. Whether
treatment appreciably prolongs the life of patients with lymphoblastoma is a
disputable point, but admittedly they are made more comfortable.
DISCUSSION
The number of cases in which histoplasmosis and the lymphoblastomas havO
been co-existent is greater than can be accounted for by mere chance, and it ap-
pears, as previously noted, that there may be a relationship between these dis-
orders.
Riehi's case has been included in several reports as an example of histoplas-
mosis. The author himself, however, noted resemblance of the fungus to that
occurring in cases previously described by Buschke as blastomycosis. The or-
ganism was not cultured. A review of microscopic sections from Riehi's case
revealed the presence of circumscribed cutaneous lesions containing enormous
numbers of minute yeast-like bodies, the microscopic features of which were
entirely compatible with Histoplasma capsulatum. In addition there were foci
of dense lymphocytic infiltrate about blood vessels and cutaneous appendages
(Figures 1A and B). There seems little doubt that the patient had both histo-
plasmosis and lymphatic leukemia. Riehi believed that leukemia not only pre-
ceded but predisposed to the mycotic infection.
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FIG. 1A. Section of skin from Riehi's case showing macrophages containing H. capsula-
turn in large numbers (oil immersion). lB—Dense lymphocytic infiltrate in section of
skin from same case (high power).
A study of pathologic material from the case recorded by Williams and Cromar-
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B
Fin. 2A. Section of epiglottis from the case reported by Williams and Cromartie showing
the causative organisms of histoplasmosis intermingled with large, dark cellular nuclei
(oil immersion). 2B—Hepatic trinity, same case, showing leukemic infiltrate (high power).
clearcut evidence of lymphatic leukemia (Figures 2A and B). These authors
believed leukemia to have been the primary disease.
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Fro. 3A. Large phagocyte containing the organisms of histoplasmosis. Section of
lymph node from Steiner and Cannon's case (oil immersion). 3B—Shows a large, dark
staining and multinucleated Reed-Sternberg cell in another section of Iymphnode, same
case (high power).
Steiner and Cannon supplied material for review which showed unmistakable
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FIG. 4A. Section of tongue from the case described by Miller, Keddie, Johnstone and
Bostick sbowing the organisms of histoplasmosis (oil immersion). 4B—Seetion of liver
from the same case showing the pleomorphic reaction (high power).
of both were found within a single microscopic field in some sections of bone mar-











HISTOPLASMOSIS AND LYMPHOBLASTOMA 451
plasmosis in this case, the clinical manifestations were compatible, in retrospect,
with either or both diseases. The author's query regarding a possible relation-
ship has already been noted.
Sections from the case reported by Miller, Keddie, Johnstone and Bostick were
especially interesting (Figures 4A and B). The causative organism of histo-
plasmosis was found easily and in large numbers and there was adequate evidence
of a co-existent tuberculosis as well. The liver showed an unusual type of pleo-
morphic reaction described carefully and in detail by the authors and inter-
preted by them as an example of so-called Hodgkin's sarcoma. Other patholo-
gists who examined the sections of liver expressed varied opinions. Some noted
that the changes were similar to those observed in previous cases as a cellular
response to hepatic histoplasmosis. It was also suggested that these alterations
in microscopic architecture might conceivably represent a transition between the
two diseases. Most concurred with the diagnosis of lymphoblastoma. Very
recently, in discussing the association of tuberculosis and Hodgkin's disease with
histoplasmosis, Weidman has advanced the theory that pre-existing granulo-
matous diseases may act as predisposing factors for the superimposition of a
mycotic infection (15).
An insidious onset and a steadily progressive course are common to both his-
toplasmosis and lymphoblastoma. Clinically, one may mimic the other in rather
startling fashion. Together with a microscopic architecture which may be sim-
ilar and a predilection for the reteculoendothelial system, these facts are further
suggestive of their interrelationship.
It appears that the lymphoblastomas may predispose to histoplasmosis or
vice versa. Evidence available after review of four cases with both diseases
seems to indicate that the former sequence of events is most probable An
actual transition between the two disorders, although con'eeivable, is unlikely.
Of considerable interest when reviewing the possibility of a relationship be-
tween histoplasmosis and the lymphoblastomas is the coincidence of torulosis,
another systemic mycosis, and the lymphoblastomas. Mallory (13), having per-
sonally observed five cases of co-existent torula infection and lymphoblastoma,
four with Hodgkin's disease and one with lymphosarcoma, further referred to an
unpublished manuscript which collected 80 cases of torula infection. Among
these were twelve with co-existent torulosis and Hodgkin's disease. Mallory
noted that the coincidence is much too striking to be purely a matter of chance.
Fitchett and Weidman (14) also recorded a case in which torulosis and Hodgkin's
disease occurred in the same patient and at the present time a white female,
aged 32, with both myelogenous leukemia and torulosis is being cared for on the
dermatology ward of the University of Michigan Hospital.
SUMMARY
1. Four cases with co-existent histoplasmosis and lymphoblastoma have been
reported. Such an incidence is greater than can be accounted for by mere
chance, and it appears that there may be a relationship between these disorders.
2. These cases have been carefully reviewed, including microscopic sections from
each. In addition to the previously noted co-existence in four cases, the reticulo-
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endothelial system is involved by both histoplasmosis and the lymphoblastomas.
Microscopic pathology suggestive of a relationship may be found with either, and
the onset, course and clinical features of one may closely simulate the other.
3. Available evidence seems to indicate that the lymphoblastomas may pre-
dispose to histoplasmosis. An actual transition between the two diseases, al-
though conceivable, is unlikely.
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DISCUSSION
DR. LEON GOLDMAN: Some years ago in Cincinnati, the relative of a physician
was seen with typical clinical mycosis fungoides, characterized by a chronic,
progressive, infiltrate of the skin. He was examined repeatedly by numerous
consultants and the diagnosis was universally agreed upon. At autopsy histo-
plasmosis found, and a careful review of the sections showed histoplasmosis
including the previous skin biopsies.
DR. WEIDMAN: I am quite in agreement with the very conservative conclusions
of Dr. Cawley. In addition, I wish to draw attention to the parallelism in the
case of torulosis which is sometimes associated with Hodgkin's disease Some
years ago Fitchett studied tissue that had been diagnosed as Hodgkin's disease
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and supplied me with a culture which I diagnosed as Torula histolytica. I in-
jected some of the culture into the meninges of a cat and a Hodgkin's-like picture
was reproduced histologically. (Fitchett, M. S. and Weidman, F. D.: Gen-
eralized Torulosis Associated with Hodgkin's Disease. Arch. D. & S. 18: 225—
244 (August) 1934). The lantern slide of liver shown to-day on the screen was
almost a replica of what we saw in the meninges.
In differentially diagnosing a lymphoblastoma from the inflammatory reticulo-
endotheliosis, such as we see in the mycoses and tuberculosis and syphilis, one
must practice discrimination of the most exacting kind. Time and again, one
must consult the hematologist in those cases where the parasite cannot be demon-
strated. If this lymphoblastomatous condition which Dr. Cawley describes is
due to fungous activity, it would be invaluable to demonstrate the parasites
definitely within the reticuloendothelial tissue, such as was the case in our Torula
experiments. A simple explanation for lack of such cells would be that there are
ultra-microscopic (fungous) forms such as have been predicated for Treponema
pallidum, and while we have Dr. DeLamater here I would like to ask him whether
he knows whether there are any known fungous forms in the entire field of
mycology which are ultra-microscopic.
DR. WALTER F. LEVER: I can only concur in Dr. Weidman's statement as to
how careful one must be in making a diagnosis of lymphoblastoma; the histologic
picture of lymphoblastoma can at times be very closely imitated by inflammatory
conditions. I wish to recall two cases reported in the Archives of Dermatology
(Eller, J. J. and Fox, E. C. Fatal lododerma. Arch. Dermat & Syph. 24: 745,
1931 and Hollender, L. and Fetterman, G. H. Fatal lododerma. Arch. Dermat.
& Syph. 34: 228, 1936). In these cases sections were sent out to various pa-
thologists and most of them would have been willing to make a diagnosis of
lymphoblastoma if it had not been evident that these were cases of iododerma.
I myself have had instances in which I made a diagnosis of lymphoma erro-
neously. Recently a patient who had received subcutaneous injections of
penicillin developed an indurated lesion at the site of the injections. Pathologic
examination was done, and I was tempted to make a diagnosis of lymphoma
until I found out the clinical story.
DR. EDWARD P. CAWLEY: I wish to thank the discussors for their comments.
Several capable pathologists reviewed the microscopic sections, and there was
general agreement as to presence of lymphoblastoma and histoplasmosis in each
case. As described above, some noted that changes observed in the liver of the
case described by Miller and his associates were similar to those previously seen
as a cellular response to hepatic histoplasmosis. Most concurred with the diag-
noses of Hodgkin's disease of the liver, however. Sections of bone marrow from
the case of Steiner and Cannon were striking and showed lesions of both histo-
plasmosis and Hodgkin's disease within a single microscopic field.
